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DESCRIPTION 
DISPLAY APPARATUS 

5 Technical Field 

[0001] The present invention generally pertains to a display apparatus, and particularly 
relates to a display apparatus which uses a luminescence device of current drive type. 

Background Art 

10 [0002] The conventional display apparatus is mainly constituted by a liquid crystal display 
apparatus, however, in recent years, the display apparatus constituted by a plasma display 
apparatus has begun to be used. Further, it is performed to use an organic EL display 
apparatus for constitution of a display apparatus. 

[0003] In order to provide such a display apparatus at low cost, it is preferable to use a drive 
15 configuration of passive matrix type. By using a passive matrix drive configuration, the thin 
film transistor which is required for active matrix drive configuration can be omitted. 
[0004] FIG. 1 shows a schematic configuration of a display apparatus 10 having such a 
passive matrix drive configuration. 

[0005] Referring to FIG. 1, the display apparatus 10 comprises a display substrate 1 1 in 
20 which a display region 1 1 A is formed, and on said substrate 1 1, a number of scanning lines 

11a and. data lines lib extend in the X direction and the Y direction, respectively. 

[0006] Further, to said substrate 11, a drive circuit 12A which selectively drives one of said 

scanning lines 11a, and a drive circuit 12B which selectively drives one or more than one of 

said data lines 1 lb are connected. 
25 [0007] Then, by selecting one scanning line 11a with said drive circuit 12A, and selecting 

one data line 1 lb or a plurality of data lines lib with said drive circuit 12B, one pixel or a 

plurality of pixels corresponding to the intersection point(s) between said selected scanning 

line 11a and data line(s) lib emits light or emit light simultaneously. 

[0008] Generally, said drive circuit 12 A, 12B is formed in the shape of an integrated circuit 
30 chip, and it is typically connected to said display substrate 1 1 with a flexible substrate on 

which wiring patterns are printed for rendering the display apparatus compact. Such a form 
of packaging is known as a chip-on-film (COM) packaging. Especially when the COF 
packaging technology is used to package a drive circuit, ITO (ln 2 0 3 ■ Sn0 2 ) patterns, which 
are suited for compression bonding of the flexible substrate, are often used. 

1 



Disclosure of the Invention 

Problems to Be Solved by the Invention 

[0009] The inventor of the present invention has discovered that, particularly in driving a 
5 display apparatus of current drive type, such as an organic EL device, a plasma display 

apparatus, or the like, if the length of the wiring pattern for connecting the drive circuit to the 
scanning line or the data line is changed for each line, there occurs a problem that the drive is 
rendered non-uniform. 

[0010] FIGs 2 and 3 shows the configuration of a connection part 11C between the drive 

10 circuit 12A and the scanning line 1 la in the display apparatus 10 in FIG. 1 . 

[001 1] Referring to FIG. 2, 3, said connection part 1 1C is constituted by ITO wiring patterns 
11c which are connected to the scanning lines 11a made up of Al, however, it can be seen that 
the pitch of said ITO wiring patterns 1 lc on the side where they are connected to said drive 
circuit 12A is reduced, as compared to the pitch on the side for connection to said display 

15 region 1 1 A, in order to be matched to the electrode pitch for the drive circuit. In FIG. 2, in 
said connection part 1 1C, said ITO wiring patterns 1 lc are linearly extended, which results in 
the pattern spacing between said ITO wiring patterns 11c being changed from that on the side 
where they are connected to the drive circuit 12A to that on the side the display region, while, 
in FIG. 3, said pattern spacing is maintained at a constant value. 

20 [0012] In either of the cases as shown in FIG. 2 and FIG. 3, the length of said ITO wiring 
pattern 11c in said connection pent 11C is changed depending upon the portion between the 
substrate middle and the substrate peripheral ones, and it is unavoidable that the length in the 
substrate peripheral portion is longer than that in the substrate middle portion. With this, in 
said connection part 1 1C, the resistance for the ITO wiring pattern 11c is changed depending 

25 upon the portion between the substrate middle and the substrate peripheral ones, and with this, 
the luminescence intensity can also be changed depending upon the portion between the 
substrate middle and the substrate peripheral ones. 

[0013] For example, assuming that the sheet resistivity of the ITO wiring pattern 11c 
constituting the leader part of said scanning line 1 la is 10 Q/d, and said ITO wiring pattern 
30 11c has a wiring length of 5 mm, and a wiring width of 50 jam, the wiring resistance thereof is 
1 kQ, and if the drive current is 10 mA, a voltage drop reaching 10 V is caused along the ITO 
wiring pattern 11c. 

[0014] In a configuration as shown in FIG. 2 or 3 in which, in addition to such a voltage 
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drop, the pitch of the ITO wiring patterns 1 1 c is changed in the connection part 1 1 C, and thus 
the length of the ITO wiring pattern 11c constituting the scanning line 1 la is changed between 
the substrate middle portion and the peripheral portion, it is unavoidable that the wiring 
resistance for the ITO wiring pattern 1 lc is at minimum with the scanning line 1 la in the 
5 substrate middle portion, while the wiring resistance for the ITO wiring pattern 1 lc is at 

maximum with the scanning line 1 la at the upper and lower ends. Then, for example, if, as 
said ITO wiring pattern 1 lc, an ITO wiring pattern having a sheet resistivity of 10 Q/n and a 
wiring width of 10 is used, and the difference in length between said ITO wiring patterns 
1 lc in the substrate middle portion and the peripheral portion is 10 mm, a difference in drive 

10 voltage that reaches 20 V is caused between the scanning line 1 la in the substrate middle 
portion and the scanning line 11a in the substrate peripheral portion. 
[001 5] In other words, as a result of the investigation by the inventor of the present 
invention, it has been revealed that, with the display apparatus having such a configuration, a 
pixel which will not be lighted even if a drive voltage of 20 V is applied is caused to occur in 

15 the peripheral portion of the display substrate 1 1 . 

[0016] Generally, the art which reduces the resistance value for the ITO pattern by 
laminating a lower resistance material, such as a Cr material, or the like, on the ITO pattern is 
well known. However, with such a method, the change in resistance resulting from the 
difference in length between ITO wiring patterns on the display substrate as shown in the 

20 connection part 1 1C in FIG. 2, 3 cannot be compensated for correspondingly to each of the 
ITO wiring patterns. 

[001 7] As a method for compensating for the change in resistance that results from the 
difference in length between individual ITO wiring patterns, the method which changes the 
pattern width in correspondence to the length of the ITO wiring pattern can be considered. 

25 For example, considering the case where the ITO wiring pattern 1 lc in said connection part 
1 1C for the scanning line 1 la in the middle portion among the 100 scanning lines 1 1 a has a 
wiring length of 5 mm and a pattern width of 20 |am, and the wiring length of the ITO wiring 
pattern 11c at the substrate upper or lower end is 10 mm, increasing the width of the ITO 
wiring pattern 1 1 c from said scanning line 1 la in the middle portion toward the scanning line 

30 1 la at the upper or lower end to 40 jam in increments of 0.4 jam allows compensation for the 
change in resistance value that results from the difference in wiring length in said connection 
part 11C. 

[001 8] However, the actual ITO pattern has a tolerance for pattern width of as loose as ±1 
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jam or so, resulting in the deviation in resistance value being ±5% for a pattern width of 20 
|um, and ±2.5% for a pattern width of 40 fim, thus it is difficult to actually carry out such a 
manufacturing step. In addition, such a method for adjusting the pattern width requires a 
tremendous number of design steps. 
5 Patent literature 1 : US Patent Publication No. 200 1 -050799 

Patent literature 2: Japanese Patent Laid-Open Publication No. 2002-162647 
Patent literature 3: Japanese Patent Laid-Open Publication No. 2002-221536 
Patent literature 4: Japanese Patent Laid-Open Publication No. 62-124529 

10 Means to Solve the Problems 

[0019] One aspect of the present invention provides a display apparatus, comprising: 
a substrate; 

a first electrode group made up of a plurality of electrode patterns which are arranged 
adjacent to one another on said substrate, and extend in a first direction; 
15 a second electrode group made up of a plurality of electrode patterns which are arranged 
adjacent to one another on said substrate, and extend in a second direction which is different 
from said first direction; and 

a plurality of display elements which are each formed in correspondence to the intersection 
point of one electrode pattern among said first electrode group and one electrode pattern 
20 among said second electrode group, 
wherein 

at least said first electrode group includes a plurality of electrode patterns which are each 
connected to a drive circuit at one end, and are different in length from said one end to the 
other end, 

25 each of said plurality of electrode patterns has a lamination structure which has a first 

conductor having a first sheet resistivity, and a second conductor having a second sheet 

resistivity lower than said first sheet resistivity, 

each of said plurality of electrode patterns is provided with a higher resistance region where 

said second conductor is removed, and 
30 the length of said higher resistance region is changed according to the length of said 

electrode pattern for each of said plurality of electrode patterns. 

Effects of the Invention 

[0020] According to the present invention, even in the case where the overall length of said 
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electrode pattern is changed for each of the electrode patterns constituting said first electrode 
group, and as a result of this, the resistance value for the overall length of the electrode pattern 
constituting said first electrode group is changed for each electrode pattern, the length of said 
second conductor is changed according to the overall length of said electrode pattern, 
5 whereby such a change in resistance value can be compensated for, which allows more 
uniform display to be realized with a display apparatus. 

[0021] The other problems to be solved by the present invention and the other features of 
the present invention will be clarified by a detailed explanation of the present invention that 
will be hereinbelow given with reference to the drawings. 

10 

Brief Description of the Drawings 

[0022] FIG. 1 is a drawing illustrating a schematic configuration of the conventional display 
apparatus of passive matrix drive type; 

FIG. 2 is a drawing illustrating the problem to be solved by the present invention; 
15 FIG. 3 is a drawing illustrating the problem to be solved by the present invention; 

FIG. 4 is a drawing illustrating a schematic configuration of an organic EL display 
apparatus of passive matrix drive type according to a first embodiment of the present 
invention; 

FIG. 5 is a sectional view illustrating a part of the organic EL display apparatus as shown in 
20 FIG 4; 

FIG. 6 is a drawing illustrating a detailed configuration of the connection part of the organic 
EL display apparatus as shown in FIG. 4; 

FIG 7A is a drawing illustrating a sectional structure of the connection part of the organic 
EL display apparatus as shown in FIG 4; 
25 FIG 7B is a drawing illustrating a sectional structure of the connection part of the organic 
EL display apparatus as shown in FIG 4; 

FIG 8 is a drawing illustrating a schematic configuration of an organic EL display 
apparatus of passive matrix drive type according to a second embodiment of the present 
invention; 

30 FIG. 9 is a drawing illustrating a detailed configuration of the connection part of the organic 
EL display apparatus as shown in FIG 8; 

FIG 1 OA is a drawing illustrating a sectional structure of the connection part of the organic 
EL display apparatus as shown in FIG 8; 

FIG. 1 0B is a drawing illustrating a sectional structure of the connection part of the organic 



EL display apparatus as shown in FIG. 8; 

FIG. 1 1 is a table giving the characteristics of the organic EL display apparatus according to 
the present invention; 

FIG. 12 is a drawing illustrating one modification of the organic EL display apparatus as 
5 shown in FIG. 6; 

FIG. 13 is a drawing illustrating a part of an organic EL display apparatus of passive matrix 
drive type according to a third embodiment of the present invention; 

FIG. 14 is a drawing illustrating a part of an organic EL display apparatus of passive matrix 
drive type according to a fourth embodiment of the present invention; 
10 FIG. 15 is a drawing illustrating a part of an organic EL display apparatus of passive matrix 
drive type according to a fourth embodiment of the present invention; and 

FIG 1 6 is a drawing illustrating a part of an organic EL display apparatus of passive matrix 
drive type according to a fifth embodiment of the present invention. 

15 Explanation of Reference Numerals and Signs in the Drawings 

[0023] 10, 20, 40: Organic EL display apparatus 

11, 21: Substrate 

11 A, 21 A: Display region 

11C, 21 C, 41 C: Connection part 
20 1 1 a, 2 1 a: Scanning line 

lib, 21b: Data line 

11c: Wiring pattern 

12A, 12B, 22A, 22B: Drive circuit 

20A: Hole transportation layer 
25 20B: Luminescence layer 

20C: Electron transportation layer 

20D: Cathode 

20E: Organic EL device 

2 IT, 4 IT: Terminal part 
30 21a,,41ai: ITO pattern 

21a 2 , 41a 2 : Cr pattern 

21c: Wiring pattern 

Best Mode for Carrying Out the Present Invention 
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[0024] [First embodiment] 

FIG. 4 shows the configuration of an organic EL display apparatus 20 of passive matrix 
drive type of a first embodiment of the present invention. 

[0025] Referring to FIG 4, the display apparatus 20 has the similar configuration as a 
5 display apparatus 10 in FIG. 1 as a whole, comprising a display substrate 21 in which a 

display region 21 A is formed, and on said substrate 21 , a number of scanning lines 21a and 
data lines 21b extend in the X direction and the Y direction. 

[0026] Further, to said substrate 21, a drive circuit 22 A which selectively drives one of said 
scanning lines 21a, and a drive circuit 22B which selectively drives one or more than one of 

10 said data lines 21b are connected. 

[0027] Then, by selecting one scanning line 21a with said drive circuit 22 A, and selecting 
one data line 21b or a plurality of data lines 21b with said drive circuit 22B, one pixel or a 
plurality of pixels corresponding to the intersection point(s) between said selected scanning 
line 21a and data line(s) 21b emit(s) light simultaneously. 

15 [0028] FIG. 5 shows a sectional view along the data line 21b in the display apparatus 20 in 
FIG 4. 

[0029] Referring to FIG 5, said data lines 21b are patterned in parallel on the glass substrate 
21, constituting the anode. On the respective data lines 21b, an organic EL device 20E in 
which a hole transportation layer 20 A, a luminescence layer 20B, and an electron 
20 transportation layer 20C are laminated is repetitively formed typically by the vapor deposition 
method using a mask, and the organic EL devices 20E thus formed are arranged in the shape 
of a matrix on said glass substrate 21 . 

[0030] The space between organic EL devices 20E thus arranged in the shape of a matrix is 
filled with an insulating film (not shown), and further a cathode 20D made up of Al, or the 
25 like, is formed such that it connects a group of organic EL devices which are aligned in the X 
direction, of said organic 20E devices. Said cathode 20D constitutes the scanning line 21a in 
the configuration as shown in FIG. 4. 

[003 1] FIG. 6 shows, in detail, the configuration of a connection part 21 C between said 
scanning lines 21a and drive circuit 22 A that corresponds to a connection part 11C in FIG. 1, 
30 2. 

[0032] Referring to FIG. 6, in said connection part 21C, the repetition spacing between 
scanning lines 21a which extend in said display region 21 A is reduced to be matched to the 
terminal spacing for the integrated circuit chip constituting said drive circuit 22A, and 
together with this, the wiring patterns 21c which extend from the ends of the scanning lines 



21a which are extended in parallel in said display region 21 A are flexed in said connection 
part 21 C. As described below, said wiring pattern 21c is configured by laminating an ITO 
pattern 21ai and a Cr pattern 21a 2 with a lower resistance that is formed on said ITO pattern 
21ai. 

5 [0033] More specifically, said connection part 2 1 C is constituted by a segment A where the 
wiring pattern 21c which extends from the end of said scanning line 21a extends slantwise 
with respect to the extending direction (the X direction) in said display region 21 A, and the 
segment B where said wiring pattern 21c extends back in said X direction at the end of said 
segment A to be continued to a terminal part 21 T for connection to said drive circuit 22 A 5 and 
10 in either of the segments A, B, the wiring patterns 21c which correspond to the different 
scanning lines 21a extend in parallel with one another. 

[0034] In FIG. 6, said segment A is defined such that, of said plurality of wiring patterns 21c, 
the pattern in the middle portion that has the shortest wiring length provides a length of zero, 
while the pattern on the outermost side that has the longest wiring length provides a 
15 maximum length of La max? and said segment B is defined such that, of said plurality of wiring 
patterns 21c, the pattern in the middle portion that has the shortest wiring length provides a 
maximum length of Lb max? while the pattern on the outermost side that has the longest wiring 
length provides a length of zero. 

[0035] As a result of making such a configuration, the wiring length in said segment A 
20 linearly decreases from the wiring pattern 21c on the outermost side toward the shortest 
wiring pattern 21c in the middle portion, and the wiring length in the segment B linearly 
increases from the wiring pattern 21c on the outermost side toward the shortest wiring pattern 
21c in the middle portion. 

[0036] In the present embodiment, said segment B is further divided into a first segment Bi 
25 and a second segment B 2 , and as shown in FIG. 7A, 7B, by selectively removing said Cr film 
21a 2 with a lower resistance in said second segment B 2 , the length of the Cr pattern 21a 2 in 
the wiring pattern 21c in the segment Bi is trimmed in order to match the resistance value for 
the wiring pattern 21c to a definite value. FIG. 7 A shows a section of the wiring pattern 21c 
in said segment B J? while FIG. 7B shows a section of the wiring pattern 21c in said segment 
30 B 2 . 

[0037] In this way, in the present invention, by selectively removing said Cr film 21a 2 
having a lower resistance in said second segment B 2 , equivalent resistance elements are 
inserted into said segment B 2 . In this case, in the present embodiment, by adjusting the 
length in said segment B 2 rather than adjusting the width Wa of the pattern 21a, as shown in 



FIG 7 A, 7B, the resistance value for said resistance element is capable of being set with good 
accuracy. 

[0038] Hereinbelow, the specific procedure for performing such a trimming operation will 
be described. 

5 [0039] Referring back to FIG. 6, as previously stated, the length La (mm) of the segment A 
is zero in the middle portion of the electrode group constituting said scanning lines 21a. 
Then, if the length La of said wiring pattern on the outermost side in said wiring group is 
La max (mm), the length La (La k ) of the wiring pattern is linearly changed between the middle 
portion and the outermost portion of the wiring group, and the kth wiring length La k is 
10 expressed by either of the following equations: 
[0040] [Math 1] 



La k =-*^k + LaU< k <!l 



25 



15 and 

[0041] [Math 2] 



2La, f 
n 



La h = ^k-La m3X , 



U ) 



20 [0042] On the other hand, the length Lb (mm) of the segment B is also linearly changed, 
providing a maximum at the center of the wiring group, and zero at the outermost end of the 
wiring group. Then, if the Lb at the center of the wiring group is Lb maX5 the kth wiring 
length Lbk is expressed by either of the following equations: 
[0043] [Math 3] 



Lbk =^^ k ( Q < k <l 



and 

[0044] [Math 4] 
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Lb k =^^k-La max ,^<k<nj 

[0045] In the configuration in FIG. 6, it is preferable that the portion where said Cr film 21b 
is provided be as said segment Bj in order to avoid a reduction in mechanical strength that is 
5 caused by providing a lower resistance auxiliary wiring, such as a Cr film, for the terminal 
part 2 IT, and said Cr film 21b be formed such that it extends consecutively from said segment 
A. 

[0046] As previously stated, the segment B is constituted by the segment Bi (corresponding 
to FIG. 7 A) where the ITO film 21aj and the Cr film 21a 2 are laminated, and the segment B 2 
10 (corresponding to FIG. 7B) that provides only the ITO film 21ai, and the length of the 

extending portion of each of said scanning lines 21a is designated to be Lbik (mm) for said 
segment Bi, and to be Lb 2k (mm) for said segment B 2 . 

[0047] In addition, assuming that the sheet resistivity of said ITO film 21ai is R ito (fi/u); the 
sheet resistivity of the Cr film 21a 2 is R aux (^/n); and the line width for said segment A is Wa 
15 (mm); and the line width for said segment B is Wb (mm), then, the wiring resistance Ra k , Rb k 
for said segment A, B is given by the following equations, respectively. 
[0048] [Math 5] 



20 



25 



Ra, = 



Rb k = 



R ito * R aux 
R ito + R aux 



Wa 



Wb 



R„ 



V R ito + R aux 



Lb\ k + Lb2 k 



[0049] Then, the resistance R k of the wiring in the connection part 21 C that corresponds to 
the kth scanning line 21a is given by the following equation: 

R k = Ra k + Rb k 
[0050] 

Now, on the basis of the above description, the operation of providing a uniform wiring 
resistance (trimming) by using the Cr film 21a 2 as an auxiliary wiring pattern is discussed. 
[005 1] Such an operation of providing a uniform wiring resistance involves determining the 
value of Lbl k , Lb2 k that always gives a constant value of R k in the above equation regardless 
of the value of k. 
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[0052] Herein, for simplicity, a range of 0 < k < n/2 is taken, then the value of Lb2 k for k = 
n/2, in other words, the pattern in the middle portion of the wiring group, i.e., the value of 
Lb2 (n /2) is expressed by the following equation from the relational expression of Lb lk + Lb2 k 

= Lb m ax- 

[0053] [Math 6] 



Herein, the following derivation is performed. 
10 [0054] When k = n/2, the following relational expression is obtained. 
[0055] [Math 7] 



RK = R "° 



Wb 



f R ^ 

awe 

V R-Uo + R aux J 



Lb\ k + Lb2 k 



15 [0056] Herein, assuming that 
[0057] [Math 8] 



C1 = ^,C2 = Raux 



Wb 



20 then, the following relational expressions are obtained. 
[0058] [Math 9] 



Rb k = C\{C2 • LB\ k + Lb2 k ), 

Lb2 k = ^--C2*Lb\ k =Lb mm -Lb\ k , 



Lb\ k = 



Lb2 k = 



1 



C2-1 
CI 



CI 



-LK 



-C2»Lb\ k = 



Rb (n n) C2 



CI 



C2-1 



CI 
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[0059] Since the requirement that all the patterns must be equal in resistance is imposed, the 
value of the 0th Ra^ i.e., Ra( 0) after the trimming must be equal to that of the n/2th Rb k , i.e., 
Rb(n/2). Therefore, the following relational expression is obtained. 
[0060] [Math 10] 



From this, the following relational expression is obtained. 
[0061] [Math 11] 



Lb2k= C2.R ilo .L^__C2_' 
k CI Wa C2-1 



C2*R ito La max 



CI Wa 



-Lh 



Ruo+R™ Wa y R llo ) 



^^*max D n 
A„ 0 



[0062] By the way, when k = 0, the value of Lb2 k at the outermost end of the wiring group, 
i.e., Lb2 ( i) is 0, and the value of Lb2 k is linearly changed from 0 to Lb2 (n /2). Therefore, the 
15 length Lb2 k of the kth wiring after the trimming is expressed by either of the following 
equations: 
[0063] [Math 12] 



Lb2 k = 



2Lb2 



and 

[0064] [Math 13] 



Lb2k = ^k + 2Lb2 (n/2) , 



n 



— <k<n 
\2 



[0065] In this way, in the present embodiment, by determining the wiring length of the 
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wiring pattern in the middle portion of the wiring group which extends from the scanning 
lines 21a in said connection part 21C, the operation of trimming the resistance value can be 
performed with ease. 

[0066] In case where such an operation of trimming the resistance value is to be performed, 
5 the photomask for said wiring patterns in said segment B 2 can be prepared in accordance with 
the wiring pattern data which has been obtained using the above equations, and thus there is 
no need for an extra number of manufacturing steps. 

[0067] For example, assuming that the above parameters are given as: La max = 10 mm, 
Lb m ax = 5 mm, Wa = 20 ^m, Wb = 20 |am, R it0 = 10 Q/n, Raux = 2 Q/d, and n - 100, the above 
10 equations give the value Lbl (n /2), Lb2 (n /2) of the wiring length in the middle portion (for the 
n/2th wiring pattern) in the segment B as Lbl (n /2) = 4 mm, Lb2 (n /2) = 1 mm, and the 
synthesized sheet resistivity of R ito and Raux is calculated to be 1.67 Q/n, thus the wiring 
resistance in said segment B is found to be Rbl (n /2) = 1 .67 x 4000/20 = 334 Q, Rb2 (n ^) = 10 x 
1000/20 = 500 Q. 

15 [0068] Next, the deviation in resistance when a patterning error of ±1 jam has been caused 
in the present embodiment will be evaluated. 

[0069] In case where, for the value of Lbl (n /2)> Lb2 (n /2) that has been obtained as stated 
above, the Cr film 21a 2 is patterned shorter by 1 |im in said segment Bi, and Lbl (n /2) = 3.999 
mm, Lb2 (n /2) = 1.001 mm, the wiring resistance in said segment B is Rbl(n/2) = 1.67 * 3999/20 
20 = 333.92 Q, Rb2 (n /2) = 10 * 1001/20 = 500.5 Q, the deviation in resistance value is -0.05%. 

Likewise, in case where, in said segment Bi, the auxiliary wiring made up of said Cr film 21a 2 
is patterned longer by 1 [im, and the wiring resistance in said segment B is Lbl(n/2) = 4001 
mm, Lb2 (n /2) = 0.999 mm, the deviation in resistance value is +0.05%. 

[0070] In this way, according to the present invention, the accuracy can be improved by two 
25 digits by adjusting the wiring length, as compared to the accuracy which is achievable by the 
width adjustment. 

[Second embodiment] 

FIG. 8 shows a schematic configuration of an organic EL display apparatus 40 according to 
30 a second embodiment of the present invention, and FIG. 9 is a sectional view along the 

scanning electrodes in said display apparatus 40. In the figures, the portions corresponding 
to those which have been previously described are provided with the same reference signs, 
and explanation thereof is omitted. 



[0071] Referring to FIG. 8, the display apparatus 40 is also a display apparatus of passive 
matrix drive type as with the display apparatus 20 in FIG. 4, however, in order to connect 
between said drive circuit 22 A and said scanning lines 2 la, a connection part 41C as shown in 
FIG. 9 is used in place of the connection part 21C in FIG. 6. 
5 [0072] Referring to FIG 9, said connection part 41 C has substantially the same 

configuration as that of the connection part 21C in FIG. 6 on the top view, however, in place 
of the wiring patterns 21c which are constituted by the extending portions of said scanning 
lines 21c, it comprises wiring patterns 41c which are connected to the ends of said scanning 
lines 21a and are converged to a terminal part 41T which is formed in correspondence to the 

10 terminals of said drive circuit 22A. 

[0073] Said wiring pattern 41c is divided into the segment A and the segment B along the 
extending direction therefor as with said wiring pattern 21c, and the segment length La k of the 
segment A is at maximum with the wiring pattern 41c which corresponds to the scanning line 
41a in the outermost portion, while it is zero with the wiring pattern 41c which corresponds to 

15 the scanning line 4 1 a in the middle portion. 

[0074] In addition, said segment B is divided into the segments Bi and B 2 , and in the 
segment Bi, the wiring pattern 41c has the same lamination structure as that of the scanning 
line 41a, of an ITO film 41ai and a silver alloy film 41a 2 , as shown in FIG. 10A, while, in said 
segment B 2 , the wiring pattern 41c is constituted only by the ITO film 41ai as shown in FIG 

20 10B. The ITO patterns 41ai in the segment B 2 are further extended to constitute said 

terminal part 4 IT where they are compression bonded to the electrodes of the drive circuit 
22A. 

[0075] Also in the present embodiment, as in the previous embodiment, the segment length 
Lb lk in said segment Bi of said wiring pattern 41c is trimmed, whereby, in said connection 
25 part 41 C, the mutual difference in resistance value produced between scanning lines 41a is 
eliminated. 

[0076] As said silver alloy, an alloy of silver and palladium or copper is used, whereby a 
sheet resistivity further lower than that of the Cr alloy can be realized. On the other hand, 
because the silver alloy tends to cause degradation in properties due to electromigration or 
30 oxidation, compared to the Cr alloy, thus as shown in FIG 10A, said silver alloy film 41a 2 is 
formed in said segment BI such that it is protected by said ITO film 41ai and said glass 
substrate 21, being placed under said ITO film 41ai and on said glass substrate 21. 
[0077] Hereinbelow, trimming to be performed on the connection part 1 1 C in FIG. 1 1 will 
be described in detail. 



[0078] As previously described, with the wiring pattern 41c which corresponds to the 
scanning line 41a in the middle portion, the wiring length La in said segment A is zero, while 
this wiring length La is linearly increased in proportion to the distance from said middle 
portion with the scanning line 41a on the outer side. 

[0079] Then, assuming that the length of the wiring pattern 41c at the outermost end is 
La max (mm), the wiring length La k of the wiring pattern 41c of kth from the middle portion (k 
= 0) in said segment A is expressed by either of the following equations: 
[0080] [Math 14] 



[0082] On the other hand, the length Lb (mm) of said wiring pattern 41c in said segment B 
is also linearly changed from the substrate middle portion toward the outside, and is at 
maximum with the wiring pattern 41c which corresponds to the scanning line 41a in the 
middle portion, while being zero at the outermost end. Then, assuming that the segment 
length Lb in said middle portion is Lb max , the wiring length Lb k of kth from the middle 
portion is expressed by either of the following equations: 
[0083] [Math 16] 




and 



[0081] 



[Math 15] 





and 



[0084] [Math 17] 
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Lb k = ~~~ L ^ + 2Lb m ,(j <k<n^ 

[0085] Herein, assuming that the sheet resistivity of said ITO film 41ai is R it0 (Q/n); the 
sheet resistivity of the silver alloy film 41a 2 is R aU x (Cl/d); the width of said ITO film 41ai, i.e., 
5 the width of the wiring pattern 41c in the segment A is Wa; the width of the silver alloy film 
41a 2 in the segment A is Wa'; the width of the said ITO film 41ai, i.e., the width of the wiring 
pattern 41c in the segment B is Wb; and the width of the silver alloy film 41a 2 in the segment 
B is Wb', the wiring resistances Ra k , Rb k in the segment A and B are expressed by the 
following equations, respectively. 
10 [0086] [Math 18] 



Ra = 



R ito 9 R aux 9 La k 

R Wa' Wa 

Wa 

r 



Rb h = 



R, 



Wb 



R» 



Lbl k + Lb2 k 



And, the resistance R k of the kth wiring pattern 41c in said connection part 41 T is 
15 expressed by the equation: R k = Ra k + Rb k 

Here, Lbl k and Lb2 k express the wiring length of said wiring pattern 41c in said segment 
Bi and B2 ? respectively. 

[0087] Next, the procedure for trimming said wiring length Lbl k , Lb2 k will be described. 
[0088] As in the previous embodiment, the purpose of trimming is to set said resistance R k 
20 at the same value for all the patterns. Hereinbelow, for simplicity, the case where 0 < k < n/2 
will be handled. 

[0089] Considering the wiring pattern 41c at k = n/2, i.e., that in the middle portion, the 
length Lb2 k thereof, i.e., Lb2 (n /2) is expressed by the following equation from the relational 
expression Lbl k + Lb2 k = Lb max . 
25 [0090] [Math 19] 
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Lb2 



R •Wb 



(»/2) 



•• 1 + 



R„.. Wb 



R lln mWV+R aux »Wa y R iw Wb' , 



R aux Wb 
• La • • Lb 

max 



[009 1 ] In case where k = n/2, in the above relational expression: 
[0092] [Math 20] 



Rb k =^2- 
* Wb 



Wb' n 



■Lb\ k +Lb2 k 



Wb 



10 



assuming that: 
[0093] [Math 21] 



Wb 

C2 = 



R, 



the following equations are given. 
Rb k = CI (C2 • Lbl k + Lb2 k ) 
15 [0094] [Math 22] 



Lb2 k =^--C2. Lb\ k = Lb^ - Lbl k 



Lbl t 



1 



2) 



Lb2 k = 



C2-1 

Rb (n/2) 

CI 



CI 



-Lb„ 



_ C2 . Lblk= ^L.^(^L. Lbn 
" CI C2-ll CI 



Here, assuming that 
20 [0095] [Math 23] 
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the resistance Rak is expressed by the following equation: 
[0096] [Math 24] 



Ra k =C3*R ilo . 



Wa 



However, from the requirement that, after the trimming, all the wiring patterns 41c must be 
equal in resistance, the value of the 0th Ra k , i.e., Ra<o) must be equal to that of the n/2th Rb k , 
i.e., Rb (n/ 2). 

[0097] Therefore, the following relational expression is obtained. 
[0098] [Math 25] 



Rb inn) =Ra (0) =C3^.R lto 



From this, the following relational expression is obtained. 
[0099] [Math 26] 



Lb2k = C3.* <to m La^__C2_(C3.R llo .*^_ Lb 
k CI Wa C2-\\ CI Wa 



R ~~ ..EL.(i + R ™ m ^ 



WJ Wa { R llo Wb'; 

"° Wa aux 



m r Rau, . Wb 



Then, the above relational expression is obtained. 
[01 00] On the other hand, considering the wiring pattern 41 c at k = 0, i.e., the outermost end, 
the length Lb2 k , i.e., Lb2 (0) is zero, and the value of Lb2 k is linearly changed from zero to 

Lb2(n/2)- 

[0101] Therefore, the length of the kth wiring after the trimming is expressed by either of 
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the following equations: 
[0102] [Math 27] 



Lb2 k = 



2Lb2 



n 




5 



and 



[0103] [Math 28] 



Lb2 k =- 



2Lb2 



n 



k + 2Lb2 




10 

[0104] Herein, assuming that the above parameters are given as: La max =10 mm, Lb max = 5 
mm, Wa = 20 \im, Wb = 20 jam, Wa' = 15 [im, Wb f = 15 ^m, R ito = 10 Q/n, R max = 0.2 Q/d, 
and n = 100, said wiring length is calculated to be: 
Lbl (n /2) = 4.867 (mm), Lb2 (n /2) = 0.133 (mm). 
15 [01 05] Further, the synthesized sheet resistivity of R it0 and R aux is calculated to be 0. 1 96 
Q/n, thus the wiring resistance for the wiring pattern 41c in said segment B is found to be: 
Rbl (n /2) = 0.260 x 4897/20 = 63.21 Q, 
Rb2 (n / 2 ) = 10 x 133/20 = 66.5 Q, 

[01 06] Next, the influence of a patterning error on the trimming in the present embodiment 
20 will be evaluated. 

[0107] Assuming that the above-mentioned ideal wiring length Lbl (n /2), Lbl (n /2) has had a 

patterning error of -1 |am, the actual wiring length would be Lbl(h/2) = 3.999 (mm), Lbl (n y2) = 

1 .001 (mm), and in this case, the resistance would be: 

Rbl (n /2) = 0.260 x 4866/20 = 63.26Q, 
25 Rb2 (n/2) = 10 x 134/20 = 67Q, 

thus a deviation in resistance of -0.5% is expected to be caused. 

[0108] Likewise, assuming that the above-mentioned ideal wiring length Lbl (n /2), Lbl (n /2) 
has had a patterning error of +1 |mm, the actual wiring length would be Lbl (n /2) = 4.001 (mm), 
Lbl (n /2) = 0.999 (mm), and in this case, a deviation in resistance of +0.5% is expected to be 
30 caused. 

[0109] In this way, also in trimming in the present embodiment, the trimming accuracy as 
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high as ten times or over can be achieved, as compared to the accuracy which is achievable by 
adjusting the pattern width for trimming. 

[0110] FIG. 1 1 gives the results of measurement or computation of the wiring resistance and 
the voltage drop caused thereby; further the difference, AR, between the maximum and 
5 minimum values of said wiring resistance; and the difference, AV, between the maximum and 
minimum values of the voltage drop caused by said AR for the entire scanning line 21a or 41a 
that were obtained when the trimming was performed according to said embodiment 1 and 2 
in EXPERIMENTAL EXAMPLES 1 and 2, and COMPARATIVE EXAMPLES 1 and 2. In 
COMPARATIVE EXAMPLE 1, no auxiliary wiring made up of a Cr film, a silver alloy film, 

10 or the like, was provided, and the trimming of the resistance value was performed by 

adjusting the width of the wiring pattern 11c. In addition, in COMPARATIVE EXAMPLE 2, 
as an auxiliary wiring, a Cr film was provided, however, the trimming of the resistance value 
was performed by adjusting the width of the wiring pattern 21c. Contrarily to this, 
EXPERIMENTAL EXAMPLE 1 corresponds to the previously described embodiment 1 , and 

15 the trimming was performed by adjusting the wiring length of the auxiliary wiring, in other 
words, the Cr pattern 21a 2 in the segment Bi in FIG. 6. In addition, EXPERIMENTAL 
EXAMPLE 2 corresponds to the previously described embodiment 2, and the trimming was 
performed by adjusting the wiring length of the auxiliary wiring, in other words, the Ag alloy 
pattern 41a 2 in the segment Bj in FIG. 1 1 . 

20 [0111] Referring to FIG. 1 1 , it can be seen that, in COMPARATIVE EXAMPLES, the 
fluctuating difference in resistance value, AR, attained 750 Q or 125.1 Q, and in 
correspondence thereto, the difference in voltage drop, AV drop , also attained 7.5 V or 1.25 V 
when a drive current of 10 mA was caused to flow. Contrarily to this, in the present 
invention, the fluctuating difference in resistance value, AR, for the wiring pattern 21c or 41c 

25 that was caused by the difference in wiring length of the connection part 21c or 41c was 

reduced to 83.4 Q in EXPERIMENTAL EXAMPLE 1, and to 15.1 Q in EXPERIMENTAL 
EXAMPLE 2, and together with this, the difference in voltage drop, AV drop , was also reduced 
to 0.83 V in EXPERIMENTAL EXAMPLE 1, and to 0.15 V in EXPERIMENTAL 
EXAMPLE 2. 

30 [0112] In the above description, the case where, in said segments Bj and B 2 , the wiring 
length Lb lk and the wiring length Lb2 k are linearly changed with the number k has been 
considered, however, when trimming is performed on the wiring length as with the present 
invention, occurrence of a slight patterning error has no significant influence on the 



fluctuating difference in resistance value as can be seen from FIG. 1 1 , thus the wiring length 
Lbl k in the segment Bi and the wiring length Lb2 k in the segment B 2 may be changed 
stepwise or arcwise as shown in FIG 12, for example. In FIG. 12, the portions 
corresponding to those which have been previously described are provided with the same 
5 reference signs, and explanation thereof is omitted. 

[0113] The connection part 21C or 41C in FIG 6 or 1 1 may be provided for the connection 
part between the data electrodes 21b and the drive circuit 22B as required. 

[Third embodiment] 

FIG. 13 shows a part of the configuration of an organic EL display apparatus of passive 
matrix drive type according to a third embodiment of the present invention. In FIG 13, the 
portions corresponding to those which have been previously described are provided with the 
same reference signs, and explanation thereof is omitted. 

[0114] FIG. 13 is a sectional view of a wiring pattern 21c in the segment Bi that is the same 
as that as shown in FIG 7 A, which has been previously described, except that the location of 
said ITO pattern 21ai and that of the lower resistance pattern 21a 2 are mutually displaced. 
The organic EL display apparatus of passive matrix drive type according to the present 
embodiment is a modification of the organic EL display apparatus 20 as previously described 
in FIG 6, having substantially the same configuration. 

[0115] Also in such a case, by removing said Cr film 21a 2 with a lower resistance in said 
terminal part 2 IT, only the ITO pattern 21ai is exposed, and the same sectional configuration 
as that in FIG 7B is obtained. Therefore, also in the present embodiment, good compression 
bonding to the flexible substrate through the ITO patterns can be realized. 

25 [Fourth embodiment] 

FIG 14 shows a part of the configuration of an organic EL display apparatus of passive 
matrix drive type according to a fourth embodiment of the present invention. In FIG 14, the 
portions corresponding to those which have been previously described are provided with the 
same reference signs, and explanation thereof is omitted. 

30 [0116] FIG 14 is a sectional view of a wiring pattern 21c in the segment Bi that is the same 
as that as shown in FIG. 7A, which has been previously described, except that the vertical 
location of said ITO pattern 21ai and that of the lower resistance pattern 21a 2 are replaced 
with each other, in other words, said Cr pattern 21a 2 provides a lower pattern, while the ITO 
pattern 21aj provides a lower pattern. The organic EL display apparatus of passive matrix 
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drive type according to the present embodiment is a modification of the organic EL display 
apparatus 20 as previously described in FIG. 6, having substantially the same configuration. 
[0117] Also in such a case, by removing said Cr film 21a 2 with a lower resistance in said 
terminal part 2 IT, only the ITO pattern 21ai is exposed, and the same sectional structure as 
5 that in FIG. 7B is obtained. Therefore, also in the present embodiment, good compression 
bonding to the flexible substrate through the ITO patterns can be realized. 
[0118] FIG. 1 5 shows a further modification of the wiring pattern 2 1 c as shown in FIG. 1 4 
with which the positional relationship between the upper ITO pattern 21ai and the lower Cr 
pattern 21a 2 in FIG. 14 is reversed. 
10 [0119] Also in such a case, by removing said Cr film 21a 2 with a lower resistance in said 
terminal part 2 IT, only the ITO pattern 21ai is exposed, and the same sectional structure as 
that in FIG. 7B is obtained. Therefore, also in the present embodiment, good compression 
bonding to the flexible substrate through the ITO patterns can be realized. 

15 [Fifth embodiment] 

FIG 16 shows a part of the configuration of an organic EL display apparatus of passive 
matrix drive type according to a fifth embodiment of the present invention. In FIG 16, the 
portions corresponding to those which have been previously described are provided with the 
same reference signs, and explanation thereof is omitted. 

20 [01 20] Referring to FIG 1 6, in the present embodiment, the Cr pattern 2 1 a 2 with a lower 
resistance that is formed on said ITO pattern 21ai in said segment Bi is removed in one place 
or a plurality of places, whereby a higher resistance is provided in that portion or those 
portions. 

[0121] Then, by providing such a higher resistance portion(s) for the respective wiring 
25 patterns 21c according to the location of the corresponding scanning line 21a, in other words, 
by adjusting the number of higher resistance portions or the length thereof, the resistance 
value for said wiring pattern 21c can be adjusted according to the corresponding scanning line 
21a. 

[0122] Further, the present invention is applicable not only to the organic EL display 
30 apparatus, but also to any other display apparatuses of current drive type that are passive 
matrix driven, for example, plasma display panels (PDP), LED array display apparatuses, 
light sources, and the like. 

[0123] Further, the present invention is applicable not only to the display apparatus of 
current drive type, but also to liquid crystal display apparatuses of passive matrix drive type 



or active matrix drive type. 
Industrial Applicability 

[0124] According to the present invention, in the connection part where the drive electrodes 
extending in the display region of the display apparatus are converged to be connected to the 
drive circuit, the length of the auxiliary electrode is changed according to the length of the 
wiring pattern in such connection part, whereby the difference in resistance, i.e., the 
difference in amount of voltage drop produced between different wiring patterns in the 
connection part can be set at a constant value regardless of the location of the wiring pattern, 
and thus the display apparatus can be uniformly driven. 
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